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State:_ UTAH

PROGRAM NARRATIVE

Project Number: W-135-R

Project Title_Statewide Big Game Range Trend Studies

Problem and Need:

Objectives 1.

The ability to monitor vegetation composition changes (range trend) on key big game
areasis an important part of a big game management program. The health and vigor
of big game populations are closely associated with the quality and quantity of forage
in key areas. Key areas are defined as those areas "where deer or other big game
have demondtrated a definite pattern of use during normal climatic conditions over a
long period." This project will emphasize deer and ek habitat although monitoring
efforts may include other big game species as needed. Winter ranges for both deer
and ek will comprise the bulk of the trend studies, although there are certain herd
units where summer range is the portion of the unit that limits carrying capacity.
Most of the key areas are located on public lands (BLM, USFS or State Lands) that
are impacted by livestock grazing programs. Most of these programs are summarized
in alotment management plans (USFS) or resource management plans (BLM) which
are used to direct the management of avariety of resources on public lands
(rangelands, watersheds, energy and minerals, recreational opportunities, etc.). This
project was initiated to direct the attention of local interagency committees on the
proper management of key big game areas throughout the state. The Division
adopted monitoring guidelines established by the Utah State Interagency Committee
(staff level biologists from BLM, USFS and DWR) which assures that data collected
by DWR is compatible with that collected by both federal agencies. Thislimitsthe
amount of duplication involved in monitoring certain key areas where either BLM,
USFS or DWR may have overlapping responsibilities or concerns about range trend.

Continue to monitor range trend in al key areas within a DWR administrative region
annually. This could aso include requests for any area of the state that has need of
current range trend information because of specia habitat needs or concerns
regarding big game and livestock interactions.

Classify every trend study site according to ecological site and identify habitat
objectives based on site potential .

Prepare an annual report which will include herd unit descriptions, trend study
narratives and herd unit evaluations for al herd unitsin aregion annually.

Foster cooperative efforts among interagency personnel with respect to trend study
site selection, sharing trend data, devel opment of trend monitoring procedures and
data analysis, and the identification of management objectives for study sites.
Monitor vegetation in wildlife habitat improvement projects.

Use the information generated by this project to inform local interagency committees
of key habitat areas that are declining in value for big game.

Propose management strategies that are designed to correct habitat limitationsin key
areas.

Expected Results and Benefits:



Every five years the trend studies in each of the five regions will be reread
and the status of the vegetation in key areas of each herd unit will be
evaluated. The local interagency committee will be able to use the
information to determine if key areas are declining in habitat value and if so,
to recommend adjustments in management programs that would help restore
big game habitat.



REMARKS

The work completed during the 1998 field season and reported in this publication involves the reading of
interagency range trend studies in the DWR Southern Region. Trend studies surveyed in these management
units were established in 1982, 1985, and 1987 with rereads in 1991, 1992, and 1998. Some new sites were
established in 1998 as well.

The following National Forest Service and Bureau of Land Management offices provided information and/or
assistance in completion of the trend studies which greatly add to the value of this interagency report:

Dixie National Forest
Cedar City Ranger District
Escalante Range District
Pine Valley Ranger Didtrict
Powell Ranger District
Teasdale Ranger District

Fish Lake National Forest
Beaver Ranger District
Fillmore Ranger District
Richfield Ranger District

Bureau of Land Management
Beaver River Resource Area
Dixie Resource Area
Escalante Resource Area
Kanab Resource Area
Warm Spring Resource Area

Private landowners were extremely cooperative in alowing access to study sites located on their land.
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RANGE TREND STUDY METHODS

Trend monitoring studies depend greatly on site selection, especialy when dealing with large geographic
areas such as wildlife management units. Since it isimpossible to intensively monitor al vegetative or
habitat types within a unit, it is necessary to concentrate on specific sites and/or “key” areas within distinct
plant communities on big game ranges. These “key” areas should be where big-game have demonstrated a
definite pattern of use during normal climatic conditions over along period of time. Trend studies are |ocated
within these areas of high use and/or critical habitat as agreed upon by DWR, BLM, and USFS personnel.
Often, the range trend studies are established in conjunction with permanently marked pellet group transects.
Once a"key” area has been selected, specific placement for sampling is determined. The sampling grid is
carefully placed in order to adequately represent the surrounding area. All sampling baselines are
permanently marked by half-high stedl fence posts. Thefirst or beginning baseline stake is marked with a
metal tag for the transects proper identification.

V egetative composition

Determining vegetational characteristics for each “key” areais determined by setting up 5 consecutive 100 ft
base line transects in the area of interest. This 500 ft lineis the baseline and one, 100 ft belt is placed
perpendicular to each 100 ft section of the base line at random foot marks and centered on the 50 ft mark. A
/4 n? quadrat is centered every 5 feet dong the same side of the belt. Cover and nested frequency values are
determined for vegetation, litter, rock, pavement, cryptogams, and bare ground. Cover and nested frequency
values are also estimated for all species occurring within a quadrat, including annual species.

Currently, cover is determined using a dightly modified Daubenmire (1959) cover class method. The seven
cover class are: 1) .01-1%, 2) 1.1-5%, 3) 5.1-25%, 4) 25.1-50%, 5) 50.1-75%, 6) 75.1-95%, 7) 95.1-100%.
For example, to estimate vegetative cover with this method, an observer would visualize which cover class all
the vegetation would fit into if the plants were moved together until they were touching. To quantify percent
cover for bare ground, litter, rock, pavement, and cryptogams, the observer would visually estimate which
cover class could accommodate all of the specified cover type
within the quadrat. These numbers are then recorded. To
determine percent cover for each belt, the midpoint for each cover
classvalue observed is summed and divided by the numbefof (o
sampling quadrats (20). The mean for the five beltsis the average I :
for agiven site.

Canopy cover of shrubs or trees above eye level is estimated using
the line intercept method. The distance dong each belt coveredby | | oo
aparticular species of tree or shrub is divided by the total length of
thelineto give percent canopy cover. | L. .

Cover Classes
1/4 m? Quadrat
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Nested frequency values for the quadrat range from 1-5 according to
which area or which sub-quadrat the plant speciesisrooted in. The
notation for each sub-quadrat is asfollows: 5 = 1% of the area, 4 = 5%
of the area, 3 = 25% of the area, 2 = 50% of the area, and 1 = the
remainder of the quadrat. Each time a particular plant species or

cover type occurs within the quadrat, it is scored relative to which of
the smallest nested quadratsiit is rooted in (in the case of vegetation)

or whereit first occurs (for all other cover types). The highest
possible scoreis 5 for each quadrat occurrence and 100 per belt for a
possible score of 500 for each species or cover type.

Higher nested frequency scores represent a higher abundance for that
plant species. These summed values are used to help determine
changes in trend and composition through time. Nested frequency has
been found to be a more sensitive measurement for changes taking
place within plant communities than quadrat frequency (Mosley and
others 1986). Plant cover and density values are not reliable
indicators of trend for herbaceous species and can fluctuate greatly
with precipitation and time of season sampled. Therefore, plant cover
and density values can be mideading if used by themselves and do not

necessarily indicate changes in composition and/or distribution of key plant species. Quadrat frequency is
used to give another quantitative, but less sensitive measure to help corroborate the trends being illustrated by

the sum of nested frequency values.

Nested frequency, quadrat frequency, and average percent cover data for individual grass and forb species are

Nested Frequency
1/4 m*Quadrat

summarized in the “Vegetative Trends’ table. Nested frequency and average cover of vegetation, rock,
pavement, litter, cryptogams, and bare ground are summarized in the “Basic Cover” table.

Shrub densities are estimated using five, 1/100th acre strips centered over the length of each 100 foot belt.

All shrubs rooted within each strip are counted and placed in the following classes. (*U.S. Department of

Interior Bureau of Land Management 1996).

Seedling: Plants up to three years old which have become firmly established, usually less than 1/8-

inch diameter.

Young: Larger with more complex branching. Does not show signs of maturity. Usually between 1/8

and 1/5-inch diameter.

Mature: Complex branching, rounded growth form, larger size, seed is produced on healthy plants.

Generdly larger than 1/4-inch diameter.

Decadent: Plant, regardless of age, that isin a state of decline, usually evidenced by 25% or more

dead branches.

Dead: A plant which isno longer living
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Shrubs are also rated according to the amount of use by placing shrubsin Form Classes 1 through 9.
1. All available, lightly hedged.
2. All available, moderately hedged.
3. All available, heavily hedged.
4. Largely available, lightly hedged.
5. Largely available, moderately hedged.
6. Largely available, heavily hedged.
7. Mostly unavailable.
8. Unavailable due to height.
9. Unavailable due to hedging.
Lightly hedged: 0 to 40 percent of twigs browsed.

Moderately hedged: 41 to 60 percent of twigs browsed.

Heavily hedged: Over 60 percent of twigs browsed. Degree of hedging is based on leader use over
the past three years: current annua growth is not included.

Largely available: One-third to two-thirds of plant available to animal.

Mostly unavailable: Lessthan one-third of plant available to animal.

In classifying browse to aform class, unavailability may be the result of height, location, or density.
Shrubs are also rated on their health by Vigor Classes 1-4.
1. Normal and vigorous.
2. Insect infested or diseased.
3. Poor vigor - chlorotic or discolored leaves, smaller than normal stems or leaves, flowering
(rj:;rl]cted partialy trampled, pulled up, or otherwise damaged. Stunted growth, partial crown

4. Dying - substantial portion of crown dead (more than 50%), more extreme than 3 above.
Probably an irreversible condition.



In addition, each mature shrub species closest to every 10 foot mark along a sampling belt is measured to
determine average height and crown. This allows a possible sample of 50 plants per species depending on
their respective densities. Tree density is determined by the point-center quarter method centered on each end
of the 5, 100 ft base lines. This allows sampling trees on amuch larger scale. The strip method, used to
estimate shrub density, can in most cases effectively inventory seedling and young tree densities.

A more accurate method of determining shrub frequency is being used in thisand all subsequent reports. It
was found that nested and quadrat frequency of shrubsin previous reports did not usualy reflect accurate
trends in shrub populations with low numbers. Each 1/100 acre shrub strip is divided into 20, 5 foot
segments. Presence or absence is now determined in these strip segments to give a more accurate measure of
shrub frequency. This larger sample will better reflect changing trends in the shrub populations. This data
along with shrub cover is recorded in the browse trends table. For example, if a species was rooted in 25 of
the shrub 100 strips, strip frequency for this species would be 25%.

TREND DETERMINATION

The methods described above rely on relative and absol ute measurements of plant composition as determined
from the frequency and density data. In addition, estimates of plant vigor, height, crown diameter, form class,
and age class are utilized to characterize populations. Particular attention is paid to woody plants and their
important role as trend indicators on critical winter ranges. A variety of parameters are used to determine
trend on key browse species through time. These include:

1) changesin density or number of plants/acre

2) proportion of decadent plants and percentage of decadent plants that are dying
3) biotic potentia or proportion of seedlingsin population

4) proportion of young plantsin population

5) proportion of individuals heavily browsed

6) proportion of plantsin poor vigor

7) changesin height and crown diameter measurements

8) changesin browse composition

9) strip frequency values

Trends in herbaceous plants as a group or as asingle “key” species can be determined by comparing the sum
of nested and quadrat frequency values between readings. Attention is also given to changesin species
composition of grasses and forbs through time. A non-parametric statistical test (Friedman test which is
analogous to analysis of variance) (Conover 1980) is conducted on nested frequencies of each species to
determine significant changes at "'=.10. Ground cover parameters are analyzed and compared in the
discussions of the reread studies. Trends for soil are determined by comparing these basic ground cover
measurements and cover composition (herbs vs shrubs) between years as well as comparing photos and
observer observations between readings. On newly established studies, a more subjective or apparent
assessment is made from qualitative comparisons.

The following tables and partia tables are taken from study number 23-1 to help illustrate some basic
comparisons that can be made with the data. The “vegetative trends’ table summarizes average cover,
quadrat frequency, and nested frequency data for individual grass and forb species. The table contains all the
grass species found on site 23-1. Readings prior to mid-1992 include only nested and quadrat frequency data
for perennial species. Beginning in mid-1992, all trend studies have data for perennial and annual species as
well as cover estimates for individual species.

In the following example, grasses have a combined total cover of 11.39%. In 1985, Agropyron spicatum had
asum of nested frequency value of 227. In 1991, the sum of nested frequency value did not change and is
still 227. By 1998, sum of nested frequency declined to 183. The subscript |etters indicate that the sum of
nested frequency value between 1985 and 1991 were not statistically different. Although, the 1998 sum of
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nested frequency for A. spicatum shows a significant decrease compared to 1985 and 1991. Quadrat
frequency showed a dight increase from 1985 to 1991 and then a marked decrease in 1998. Cover was
estimated at 7.78% for A. spicatumin 1998. Trend for this grassis down due to a significant decline in nested

frequency.

In 1985, perennia grasses had a sum of nested frequency value of 265. This value has steadily increased to
313in 1991 and 344 in 1998. The summed value of 344 for 1998 was derived by subtracting the annual grass
value (Bromus tectorum) from the total value of 386. These changes would indicate a dightly upward overal
trend for perennia grasses on thissite. The forb trend can be determined in asimilar manner. The
herbaceous understory trend is determined using both the grass and forb trends. For example, total

herbaceous cover is 12.23% (grass total cover + forb total cover) with grass providing the bulk of the cover.
Therefore, when determining herbaceous trend, the grass proportion should be weighted more heavily then

the forb proportion.

HERBACEOUS TRENDS --

Herd unit 23, Study no: 1

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 |'85 '91 '98| ‘98

e

G| Agropyron spicatum p227| ,220( 183 79 84 68 7.78
G| Bromus tectorum (@) - - 42 - - 14 43
G| Oryzopsis hymenoides 4 12 12 2 4 4 A7
G| Poafendleriana bl 36| 49 3 16 21 .98
G| Poa secunda S| 18] 94 1 10 40 2.00
G| Sitanion hystrix w25 20 D 13 9 3 .01
Total Annual Grasses 0 0 42 0 0 14 43
Total Perennial Grasses 265 313| 344 98| 123| 136 10.96
Total for Grasses 265 313| 386 98| 123| 150 11.39
F|Agoseris glauca - 10 1 - 5 1 .00
F|Arabis spp. o8 - 9 1 .00
F|Astragalus convallarius 22 4 L0 1 1 6 15
F | Calochortus nuttallii o4 b3 - 2 4 - -
F|Collinsia parviflora (a) - - 3 - - 1 .00
F|Crepis acuminata - 6 7 - 2 2 .06
F| Eriogonum racemosum - - 4 - - 1 .03
F| Eriogonum umbellatum - 9 - 5 .16
F | Phlox austromontana - 4 - 2 .16
F|Phlox longifolia S| 27 16 4 14 6 .20
Total Annual Forbs 0 0 3 0 0 1 .00
Total Perennial Forbs 14 80 48 0 0 24 .78
Total for Forbs 14 80 51 7 39 25 .78

Values with different subscript letters are significantly different at " .10 (annuals excluded)
The following browse trends table summarizes strip frequency and cover for all shrub species occurring on
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thissite. All of the shrubs encountered at study number 23-1 are listed. For example, mountain big sagebrush
had a strip frequency of 40 out of a possible 100. Cover is determined using the 1/4n7 quadrat and estimating
the percent of the quadrat covered below eye level (~6 feet). In this case, mountain big sagebrush cover is
estimated to be 2.54%.

BROWSE TRENDS --

Herd unit 23, Study no: 1

T| Species Strip | Average
y Frequency | Cover %
p ‘08 ‘08

e

B|Artemisianova 35 224
B|Artemisiatridentata vaseyana 40 254
B| Chrysothamnus depressus 1 -
B| Chrysothamnus viscidiflorus viscidiflorus 1 A5
B|Gutierrezia sarothrae 2 -
B|Juniperus osteosperma 4 551
B|Opuntia spp. 1 A5
B|Pinus edulis 4 5.99
B|Purshiatridentata 18 3.20
Total for Browse 106 19.79

To more accurately estimate overhead canopy cover for trees, the line intercept method is used along each
100 belt. Thisdatais reported in the canopy cover table which follows. For example, Juniperus osteosper ma
has an estimated average cover of 7%.

CANOPY COVER --
Herd unit 23, Study no: 1

Species Percent Cover
'98
Juniperus osteosperma 7

Pinus edulis 3
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The basic cover table summarizes nested frequency and average cover of vegetation, rock, pavement, litter,
cryptogams, and bare ground. Average cover prior to mid-1992 adds up to only 100%, while cover with the
current method (post mid-1992) estimates several layers of plant and ground cover and will usually exceed
100%. For vegetation cover, the previous method only determined basal vegetative cover (2.0 and 5.75)
while the new method estimates projected vegetational cover (30.04). Therefore, comparisons can be made
for al cover measurements except for genera vegetation cover which now examines projected foliar cover
rather than just basal cover.

BASIC COVER --
Herd unit 23, Study no: 1
Cover Type Nested Average Cover %

Frequency

‘08 '85 '91 '98

Vegetation 274 2.00 5.75] 30.04
Rock 216 6.00] 5.25| 11.18
Pavement 279 30.50] 24.25| 26.32
Litter 381 46.50| 46.50( 42.49
Cryptogams 46 5.00 3.00 .93
Bare Ground 254 10.00| 15.25] 21.42

A summary of the soil datais found in the soil analysis data table. Effective rooting depth is an average of 25
soil penetrometer readings, 5 of the deepest probes possible near each of the 5 baseline starting stakes. The
effective rooting depth is arelative index that can be used for site comparisons with regard to individual
species differences, site preferences, and abundance. Average soil temperature is taken from the deepest
probe, one at each of the 5 baseline starting stakes. The temperatureis listed in the table as the top
measurement (e.g., 64.4F), with the average depth (in inches) as the lower measurement (12.7). Chemical
and textural characteristics are also listed and were determined by laboratory analysis of a composite sample
taken near each of the 5 basdline starting stakes.

SOIL ANALYSISDATA --
Herd Unit 23, Study # 01, Study Name: Bear Ridge

Effective Temp °F pH | %sand | %silt | %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)

11.2 64.4 73| 400 | 334 | 266 34 9.0 57.6 5
(12.7)
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The descriptive terms used for rangesin pH are as follows:

Ultraacid <35

Extremely acid 3544
Very strongly acid 45-5.0
Strongly acid 5.1-55
Moderately acid 5.6-6.0
Slightly acid 6.1-6.5
Neutral 6.6-7.3
Slightly alkaline 7.4-7.8
Moderately alkaline 7.9-84
Strongly akaline 8.5-9.0
Very strongly akaine >9.1

Percent organic matter (%60OM) refers to the amount of organic matter in the top 12 inches of soil. Parts per
million of phosphorus and potassium are also included. Vaues for phosphorus and potassium less than 10
ppm and 70 ppm respectively may be limiting to vegetation growth.

The electrical conductivity of the soil is reported in decisiemens per meter (dS/m). Electrical conductivity is
related to the amount of salts more soluble than gypsum in the soil. The following classes can be used as a
reference.

Non saline 0-2
Very dightly saline 2-4
Slightly sdline 4-8
Moderately sdine 8-16
Strongly saline >16

To help become more aware of how rock is distributed throughout the upper soil profile, a stoninessindex is
determined for each of the sites. Depth to the nearest rock is estimated at the first 10 feet (at one-foot
intervals) of each of the 5 baselines, which alows 50 measurements. These data are then analyzed for each of
the 5 incremental decimeter measurements, making it possible to visually determine the proportion (relative
percent of rock at each depth) of rock from <1 decimeter to >5 decimeters.

Stoniness Index

. Bear Ridge, Study # 23 - 01

<1

-
=

-2.0

N
-

-3.0

«
o

-4.0

I
N

-5.0

Depth in Decimeters

>51

0 20 40 60 80 100
Percent Frequency

The pellet group frequency table summarizes the quadrat frequency of wildlife and livestock droppings found
on the site. This datawas not included in reports done prior to mid-1992. For example in 1998, rabhit pellet
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groups were found in 25% of the quadrats placed on study 23-1, indicating the relative amount of rabbit use.
With future readings, this data can help characterize changes in wildlife use patterns on the site.

PELLET GROUP FREQUENCY --
Herd unit 23, Study no: 1
Type Quadrat
Freguency

‘08
Rabbit 25
Elk 4
Deer 36

It was determined additional information on pellet-groups was needed. Therefore, alarger sample distributed
over alarger areais now read in conjunction with the vegetative transects. The pellet-group transect hasa
minimum of 50, 100ft? circular plots which are placed through the area. These are usually two parallel
transects of 25 plots on each side of the vegetative trend transect. The number of recent pellet-groups for
wildlife (usualy deer and elk) and pats for cattle are recorded. That number is then converted to days use per
acre. If more precision isrequired, the transect is marked permanently and the pellet groups within the
circular plots are removed or marked.

On the following page is a section of a browse table which summarizes characteristics of shrubs on study 23-
1. Tota plantsacre for Mountain big sagebrush, excluding seedlings (S) and dead (X) was 1,400 in 1985,
1,065in 1991, and 1,100 in 1998. Seedlings are excluded from the population estimate because with summer
drought, they may al die by late fall causing great fluctuations in population estimates from year to year.
Since mid-1992, alarger shrub sampleis used to better characterize the shrub populations. Therefore,
changes in density may not necessarily indicate changes in trend, especially those populations that
characteristically are clumped and/or have discontinuous distributions. Earlier smaller sample sizes could
easily either over estimate or under estimate shrub populations. Other characteristics like percent decadency,
vigor, percent heavy hedging, biotic potential, etc. should be given more weight in determining shrub trend
when comparing years where sample sizes are different.

The following data on mountain big sagebrush shows the proportion of decadent shrubs (abbreviated as Dec:
in the table) in the population has steadily increased from 53% in 1985 to 63% in 1991 and to 67% by 1998.
More seedlings were encountered in 1985 and 1991, with dight fluctuations in the numbers of young plants.
The percentage of plants displaying poor vigor has increased from 14% in 1985 to 38% in 1991 and is
estimated at 40% in 1998. This percentage is determined by dividing the number of shrubs in vigor classes 3
and 4 by the total number of shrubs sampled (yearly totals for each grouping; Y, M, and D). The proportion
of shrubs displaying heavy hedging declined from 24% in 1985 to 6% in 1991 and only 2% by 1998. Thisis
determined by dividing the number of shrubsin form classes 3, 6 and 9 by the total number of shrubs sampled
(total column). The proportion of shrubs displaying moderate use has fluctuated from 67% in 1985, down to
19% in 1991, and up to 56% in 1998. Thisis determined by dividing the number of shrubsin form classes 2
and 5 by the total number of shrubs sampled. The dead to liveratio is2:1. Thisratio is determined by
dividing the number of dead plants by the number of live plants. The average height of sagebrush (mature
plants) and crown diameter has fluctuated from 13" x 15" to 12" x 13" and finally 15" x 23". Considering al
these factors, trend for sagebrush in 1998 is dightly downward due to increased poor vigor and increased
percent decadency. Also the number of dead plants encountered is more than double the number of live
plantsinventoried. An additional statistic to look at is the proportion of plants classified as dying in the
decadent age class. For example, 60% of the decadent plants were reported as dying in 1991 and 41% of the
decadent plants were reported as dying in 1998. This number is determined by dividing the number of plants
in vigor class 4 by the total number of plants in the decadent age class. Both the dead to live ratio and the
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percentage of dying plants in the decadent age class indicate there has been alarge shrub dieoff in the past

and this might continue into the future.

BROWSE CHARACTERISTICS --

Herd unit 23, Study no: 1

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata vaseyana
S|85 4 - - - - - - - 4 - - - 266 4
91 - - - 1 - - 4 - 5 - - - 333 5
98 - - - - - - - - - - - - 0 0
Y|85 - 2 1 - - - - - 3 - - - 200 3
91 4 - - 1 - - - - 5 - - - 333 5
98 2 - - 3 - - - - 5 - - - 100 5
M 85 1 4 1 - - - - - 4 - 2 - 400 13 15 6
91 - - 1 - - - - - 1 - - - 66 12 13 1
98 2 9 1 1 - - - - 12 - 1 - 260 15 23 13
D|85 1 8 3 - - - - - 11 - 1 - 800 12
91 5 3 - 2 - - - - 4 - - 6 666 10
98 14 22 - 1 - - - - 16 - 6 15 740 37
X]85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 2300 115
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 67% 24% 14% -24%
'091 19% 06% 38% + 3%
'98 56% 02% 40%
Total Plants/Acre (excluding Dead & Seedlings) '85 1400 Dec: 57%
'091 1065 63%
'08 1100 67%

Management background information, photographs, and knowledgeable plant identification add to the data
base for each site. Management and background information for each site is obtained from the administering
agency. Permanently located photographs are taken; a general view down line and a close-up picture of a
guadrat from each belt are used to further characterize individual sites. Correct plant identification is critical
for a complete and accurate site analysis. Species identification mostly follows"A Utah Flora' (Welsh et .
1987). In some cases, most notably Agropyron and Purshia, the species names used by the Range Trend
Study Plant Species List (Giunta 1983) and the Intermountain Flora (Cronquist et al. 1977) are retained to
maintain continuity and alleviate confusion with earlier published reports.
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Sometimes information is requested for the production of shrubs and/or herbaceous species. These methods
are described in a Interagency Technical Reference on Sampling Vegetation Attributes (*U.S. Department of
Interior Bureau of Land Management 1996). The standard double weight sampling method is used for
determining shrub production. This requires the establishment of a weight reference unit for each shrub
species occurring in the area being sampled. Weights for 10 mature shrubs are determined for each species.
Then this average weight is used with the population estimates to help estimate production by species on a per
acre basis. When estimates for herbaceous species are needed, the same method is utilized except that three
clipped quadrats are correlated to the herbaceous plant cover vaues.
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REPORT FORMAT

An introductory segment at the beginning of each herd unit categorizes the trend studies and provide
references to further information on winter range limits, land ownership patterns, livestock management
practices, and management unit objectives.

The name of the site and directions for locating the site are given on the location page. Due to many changes
in management unit boundaries, trend studies have been renumbered. The previous trend study number is
found in parenthesis following the trend study number currently being used. Also included on this page are
the range type, arrangement and diagrammiatic sketch of the baseline, and the location on a topographical
map. The 7.5 minute topographical map name and public land survey description are located below the map.
In addition, UTM coordinates follow the public land survey location. Compass bearings are in degrees
relative to magnetic north, unless specified as true north (T).

A discussion of the study site includes descriptions of the site's physical characteristics (elevation, Slope,
aspect), soil, ground cover, vegetative community, and species composition. The trend assessment is based
upon the comparison of the recent year and the previous years data. Additional assessment is made by
comparing photographs from year to year.

Tables with the compiled data follow the study discussions. A computer-generated data summary presents
the pooled data for nested frequency, quadrat frequency, basic ground cover, soil characterization, shrub
density, and shrub characterization. A nonparametric statistical analysis, Friedman test, is performed on the
nested frequency values between years. This analysis indicates significance levels, between species over
time, at alpha=0.10. Significant changeisindicated in the herbaceous trends table.

Summaries and evaluations at the end of each management unit address range trends in these key areas. This
report will serve to identify and verify changes that are occurring on key areas for big game.
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WILDLIFE MANAGEMENT UNIT 20 (62C) - SOUTHWEST DESERT

Boundary Description

Beaver, Iron and Millard counties - Boundary begins at Highway US-50(6) and the Utah-Nevada
state line; then east along US-50(6) to Highway SR-257; then south of SR-257 to Highway SR-21;
then south on SR-21 to Highway SR-130; then south on SR-130 to Interstate 15; then south on 1-15 to
Highway SR-56; then west on SR-56 to the Lund Highway; then northwest aong this highway to the
Union Pacific railroad tracks at Lund; then south along this railway to the Utah-Nevada state line;
then north along this state line to US-50(6) and beginning point.

Management Unit Description

The West Desert-South unit covers alarge arid area along the Nevada border, athough much of thisis
cold-desert valley bottoms and is not suitable habitat for mule deer. The Wah Wah, Needle, and San
Francisco ranges provide approximately 937,449 acres of summer range for deer. However, most is lower
quality summer range consisting of mountain brush types. Thereislittle quality summer range due to the lack
of aspen on these mountains. Winter range is estimated at 251,382 acres. Summer range for elk is estimated
at only 68,239 acres with 123,046 acres of winter range. (Evans €l a. 1998). All three mountains run north
and south with their drainages flowing to the east and west. With similar steep and rugged topography, the
upper areas are quite susceptible to erosion of unprotected soils from high intensity summer storms. Gentle
rolling dopes, foothills, and benches dominate below 7,500 feet. The elevation on the unit ranges from 4,700
feet at the hardpan in Wah Wah Valley to 9,790 feet at Indian Peak.

Most of the unit is administered by the BLM (>80%). The DWR manages the 10,240 acre Indian Peak
Wildlife Management area and private interests control 5% of the deer and elk summer range and 4% and 8%
of the deer and elk winter range. By far, the most prominent land use is livestock grazing. Cattle are grazed
year-round in some areas and particularly the valley bottoms in winter. Additionally, pinyon nuts and
Christmas trees are harvested and sold commercially. Mule deer are the dominant big game species, along
with asmall but increasing herd of elk which isto be managed to achieve a population of 975 wintering
animals. Pronghorn antelope are common in the valleys, while feral horses are present and overly abundant in
localized areas north of Indian Peaks on the Needle Range.

The big game range was inventoried by Coles and Pederson (1970) in 1969. The whole areais considered
only marginal deer habitat due to the lack of good summer range. The vegetal composition of nearly al of
the area classified as deer range is typical of winter ranges throughout the state. Of the four vegetation types,
Coles and Pederson (1970) recognized juniper-pinyon (Pinus monophylla) as the most prevalent, covering
74% of the deer range. Sagebrush was second, covering 19% of the range. The browse-shrub type and
seeded areas cover respectively 4% and 3% of the range. The browse-shrub type is the most productive and
in the most demand by both livestock and deer. Despite a scarcity of forbs which makes it poor summer
range, most deer use the browse-shrub type extensively year-round. Rehabilitation projects, covering 21,882
acres of former pinyon-juniper range, have increased overal production. This has been due mostly to the
establishment of healthy stands of seeded perennial grasses. Livestock and ek populations have benefited
most from these seeded areas. Deer may a so have benefited, but to a lesser extent due to the limited success
of forb and browse establishment. The best seedings for deer have been in the Indian Peaks area where
bitterbrush is common.

Herd Unit Management Objectives

The West Desert was all considered to be one herd unit prior to 1971 when it was split into three subunits
(62A, 62B and 62C). Deer numbers and thus harvests have aways been relatively low in these units. Either
sex hunts were conducted in 20 (62C) between 1951 and 1973 with a maximum harvest of 617 deer in 1972.
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The average harvest for the buck only hunts between 1974 and 1984 was 133, with alow of 50in 1975, and a
high of 197 in 1984 (Jense et a 1985). Harvests have declined between 1991 and 1995 from 261 in 1991 to
only 55 by 1995. To get a better idea of what kind of trend is taking place on this herd unit, a regression of
deer harvest since 1950 is best to help explain the trend. Thistype of analysisindicates a continued
downward trend that is 37% lower than what took place in 1950 (Jense et a. 1991). Poor fawning and
summering areas contribute to typically low fawn production (usually well below 70 fawns/100 does) which
inhibits the rate of increase. Fawn/doe ratios were estimated at only 14 in 1986-87 and 45 in 1988-89 (Jense
et a. 1991). Thisincreased to 51 by 1991-92, but dropped to 33 fawns/100 does in 1992-93 (Evans et al.
1996). These low counts are reflective of the downward trend in deer populations for Utah’s western desert
areas.

Current population objectives for deer are to reach atarget winter population of 4,000. More recently, only
2,500 deer were estimated in the post season counts of 1996. The herd composition is to be maintained with a
post season buck to doe ratio of 15:100, with 30% of the bucks being 3 point or larger. Overall deer numbers
on this unit are significantly below recent averages and gresatly below historic highs and averages (Evans et a.
1996). Elk objectives are to achieve a population of 975 wintering animals with a minimum post season bull
to cow ratio of 16:100. At least 8 of these bullsare to be 2 %2 yearsold or older. The bull harvest objectiveis
to maintain a bull harvest of 90% to 100% mature bulls with an average age of at least 5 years.

Competition between feral horses, livestock, and big game for the herbaceous vegetation around seeps,
springs, and creeks is a problem. Because the forbs and succulent grasses typical of the summer diet of mule
deer and elk are scarce throughout the range, the limited riparian areas where they do occur are vital.
Unfortunately, livestock and feral horses also prefer these areas and use them extensively. Feral horses are
especialy detrimental because of their tendency to trample vegetation and compact soils resulting in reduced
forage production and erosion problems. Many of these riparian areas should be fenced to aleviate some of
these problems. Chaining and seeding of closed juniper-pinyon stands at higher elevations would enhance the
areafor elk and could have limited benefits for deer.

Study Site Description

Because of unit 20's (62C) limitations as big game range, it had been given alow priority and only two
permanent trend monitoring studies were established in 1985. These studies were both on DWR lands in the
Indian Peak area. Due to increasing competition with deer, elk, and wild horses, three additional trend studies
were established in 1998. These include: Mountain Home Seeding, Upper Hamblin Valley, and Wah Wah
Pass.



Trend Study 20-1-98

Study site name: _Upper Indian Peak . Range type: _Mixed Mountain Brush
Compass bearing: frequency basdline 180 degrees. .

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 &
95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the Indian Peaks state cabin travel west 0.4 milesto afork. Turn left and crossthe stream. Turn right
at the fork on the other side of the stream at 0.1 miles. Stay right at al other forks and drive 4.8 milesto a
curlleaf mahogany on the west side of the road and the witness post. It is 2.4 miles from the last fork to the
witness post. The O-foot baseline stake is 15 feet south of the mahogany. The study is marked by two to
three foot tall steel rebar.

20-1-98

20' TALL CURL-LEAF
MTN. MAHOGANY

CHOKECHERRY

MIXED MTN. BRUSH

Map Name: _Buckhorn Spring, Utah Diagrammatic Sketch

Township_29S, Range 18W , Section_ 16 UTM_4240550.888 N, 248680.399 E




DISCUSSION

Trend Study No. 20-1 (62C-1)

The Upper Indian Peak range trend study samples an area of mixed mountain brush, north east of Indian Peak.
This limited browse-shrub range type is important to the resident deer and elk herds. The site has an elevation
of 7,900 feet with a northerly aspect and slope varies from 20% to 30%. It is used year-round except when
there isdeep snow. Thereisample, athough low quality, winter range within the pinyon-juniper belt. Water
can be limiting on these dry mountains, but there are severa springs and a small perennia stream within one-
guarter mile of this site.

Deer, ek, trespass cattle, and feral horses are found in the area. Pellet group data from 1991 estimate 14 deer
and 13 elk days use/hectare. The alotment has been closed to livestock grazing since 1978. However, cattle
continue to trespass onto DWR land. Pellet group data from 1998 estimate 8 deer, 26 ek, and 4 cow days
use/acre. Most of the elk pellet groups were older, but some were recent and several elk were seen in the area
while driving to the site. Some of the deer pellet groups were also recent.

The soil variesin depth because of the rocky subsurface horizons. Effective rooting depth (see methods)
averagesjust over 15 inches. The rock fragments are loose, showing moderate downsl ope movement of rocks
and soil which causes pedestaling on the uphill side of shrubs and terracing of trails parallel to the slope.
Vegetation and litter provide excellent ground cover on some of the area.

A variety of browse species comprise the vegetative community. The most conspicuous plants are both
valuable and palatable forage species. These include: true mountain mahogany, Utah serviceberry, and
mountain big sagebrush. Other important species include: curlleaf mountain mahogany, denderbush
eriogonum, and mountain snowberry. All the browse species with the exception of mountain big sagebrush
declined in numbers between 1985 and 1991. A much larger sample was taken in 1998. The changesin
density between 1991 and 1998 are largely due to change in sample size. The larger sample size gives more
accurate population estimates for shrubs species which typically have distributions that are discontinuous
and/or clumped. Mountain big sagebrush is currently (*98) the most abundant shrub on the site. It provides
46% of the browse cover with a cover value of 16%. Utah serviceberry accounts for 24% of the browse
cover, while true mountain mahogany provides an additional 15%. Preferred browse species displayed
mostly light use in 1985, increasing to moderate and heavy use by 1991 and 1998. Vigor is generaly good
and populations appear to be stable.

The herbaceous understory is abundant and diverse. Perennial grasses provide 13% cover with 7 species
being classified. The only abundant grass is mutton bluegrass which makes up 91% of the grass cover.
Current utilization of the grasses are light. A variety of forbs were found growing in close proximity to the
shrubs, dthough there were very few in the interspaces. This could be due to soil condition, moisture
availability or providing protection from grazing animals. Many valuable forage species are present which
are very important in providing succulent summer forage. Some of the more common forbs include: Indian
paintbrush, Eaton fleabane, tapertip hawksbeard, dusty penstemon, and desert phlox. Paintbrush was heavily
utilized in 1991 and 1998.

1985 APPARENT TREND ASSESSMENT

Signsindicate some soil movement, although erosion is not a serious problem. The increasing vegetative and
litter cover will help stabilize the soil and may aso aid the establishment of forbs. Density of desirable
browse species appearsto beincreasing. Cattle grazing should be closaly regulated to ensure they do not
further damage the water sources and over utilize the vegetation in riparian areas which appear to be critical
big game habitat.



1991 TREND ASSESSMENT

The soil trend appears dightly down with no severe erosion problems occurring on the site. Vegetation and
litter cover have increased dightly, but percent bare ground has increased from 12% to 20% since 1985. The
key browse species show decreases in population densities and dight increases in decadent plants, with the
exception of sagebrush which makes up half of the preferred browse. However, there are still good numbers
of young and seedlings so the trend appears stable. Grass trend is dightly up and the forb trend isup due to a
large increase in nested frequency values.

TREND ASSESSMENT

soil - dightly down

browse - stable

herbaceous understory - improving

1998 TREND ASSESSMENT

Trend for soil appears stable. Percent bare ground declined but litter cover also declined. Some erosion is
occurring but itisminimal. Trend for the key browse species, serviceberry, mountain big sagebrush, and true
mountain mahogany is stable with changes in population densities primarily related to the much larger sample
used in 1998. These shrubs show similar use compared to 1991, vigor is generally good and percent
decadence low. Current reproduction appears adequate to maintain these populations. Trend for the
herbaceous understory is mixed. Trend for perennial grassesis stable, but sum of nested frequency of
perennial forbs has declined dramatically. Some of the difference would be due to the larger sample. The
origina 100 ft frequency baseline was placed in an area with heavier cover of herbaceous plants. The new
baseline is 400 feet long and stretches further up the hill where thereis larger bare shrub interspaces and less
forbs. The largest decline in nested frequency for forbs comes from Indian paintbrush, Eaton fleabane,
longleaf and desert phlox. With thisin mind, trend is considered stable.

TREND ASSESSMENT

0il - stable

browse - stable

herbaceous understory - stable

HERBACEOUS TRENDS --

Herd unit 20, Study no: 1

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 |'85 '91 '98| (98

e

G| Agropyron spicatum 10| .38] .23 7 17 9 .26
G|Koderiacristata 1 - 6 1 - 2 .06
G| L eucopoa kingii - - 2 - - 2 .01
G| Poafendleriana 267| 267| 265 94 97 94| 11.69
G| Poa secunda - L4 17 - 3 7 .55
G| Sitanion hystrix - - 1 - - 1 .06
G| Stipa comata - - 3 - - 1 A5
Total for Annual Grasses 0 0 0 0 0 0 0
Total for Perennial Grasses 278] 309 317 102| 117 116| 12.78




T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘091 '98 |'85 ‘091 '98| (98

e

Total for Grasses 278] 309 317 102| 117 116| 12.78
F|Achilleamillefolium 1 - 3 1 - 1 .00
F|Agoseris glauca - e -~ - - 7 .04
F|Allium spp. - | .18 - - 9 .09
F|Antennariarosea - 2 - - 1 - -
F| Androsace septentrionalis (a) - - 5 - - 3 .01
F|Arabis drummondi 4 6 2 3 3 2 .01
F|Astragalus mollissmus 33 20 18 15 12 8 14
F|Astragalus utahensis - - ! - - 4 33
F | Balsamorhiza hookeri - 1 35 - - 15 57
F|Basamorhiza sagittata 1 3 1 1 1 1 .03
F|Cadtillgjaangustifolia 02| ,113] 66 34 52 28 1.40
F | Calochortus nuttallii 1 - 5 1 - 3 .04
F|Collinsia parviflora (a) - - 12 - - 6 .05
F|Crepis acuminata 32| 661 39 17 37 20 .29
F|Cymopterus spp. e = 25 - - 11 32
F| Delphinium nuttallianum - - 2 - - 1 .00
F | Erigeron eatonii p162| 153 112 66 66 52 201
F|Erigeron pumilus 3 5 3 1 3 1 .00
F| Eriogonum racemosum 41 35 24 18 17 12 22
F| Eriogonum umbellatum 27 40 46 13 20 19 .95
F | Fritillaria atropurpurea - 1 13 - - 6 .05
F|Galium multiflorum 3 3 6 3 1 3 .18
F|Lappulaoccidentalis (a) - - 3 - - 1 .00
F | Lomatium spp. - 1 38 - - 17 A7
F | Lupinus argenteus 421 381 20 23 20 11 .92
F|Lygodesmia spinosa - 4 - - 3 - -
F|Microsteris gracilis (a) - - 3 - - 1 .00
F| Penstemon bridgesii 7 17 4 4 8 2 A5
F | Penstemon comarrhenus 21 22 20 9 10 12 124
F | Phlox austromontana p163| 197 91 61 70 31 4.61
F|Phlox longifolia 091 /86| 33 32 38 16 15
F | Senecio integerrimus - 1 15 - - 7 13
F| Streptanthus cordatus 4 2 7 2 1 3 .01
F|Unknown forb-perennial 5 - - 3 - - -
Total for Annual Forbs 0 0 23 0 0 11 0.08
Total for Perennial Forbs 681| 812 667 307 363] 302| 14.46
Total for Forbs 681| 812 690 307| 363] 313| 1454

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)
BROWSE TRENDS --



Herd unit 20, Study no: 1

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Amelanchier utahensis 30 8.40

B| Artemisiatridentata vaseyana 87 15.96

B| Cercocarpus ledifolius 4 .39

B| Cercocarpus montanus 30 5.22

B| Chrysothamnus viscidiflorus 22 91

stenophyllus
B| Cowaniamexicana 1 -
stansburiana

B| Eriogonum microthecum 30 .79

B|Opuntia erinacea 19 22

B|Pinus monophylla -
B|Purshiatridentata .68

B| Symphoricarpos oreophilus 35 1.87

B| Tetradymia canescens 5 .18

Total for Browse 267 34.66

BASIC COVER --

Herd unit 20, Study no: 1

Cover Type Nested Average Cover %

Frequency
‘08 '85 '91 '98
Vegetation 347 12.50| 14.50| 49.77
Rock 175 100 1.75] 453
Pavement 320 36.25] 22.00] 33.65
Litter 381 38.75] 42.00] 34.09
Cryptogams 17 0 0 .08
Bare Ground 211 1150 19.75] 8.10
SOIL ANALYSISDATA --
Herd Unit 20, Study # 01, Study Name: Upper Indian Peak
Effective Temp °F pH | %sand | %silt | %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
15.3 36.2 7.3 62.0 211 16.9 22 9.3 112.0 A4
(15.9)




Stoniness Index

Upper Indian Peak, Study # 20 - 01

<1
o
0 11-20
©
% 21-3.0
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%. 41-5.0
[a]
>5.1
(‘) 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 20, Study no: 1
Type Quadrat
Frequency
‘08
Rabbit 19
Elk 19
Deer 14
Cattle 3
BROWSE CHARACTERISTICS --
Herd unit 20, Study no: 1
AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Amelanchier utahensis
S|85 2 - - - - - - - 2 - 133 2
91 - - - 1 - - 5 - 6 - 400 6
98 - - - 3 - - - - 3 - 60 3
Y|85 - - - - - - - - - - 0 0
91 2 - - - - - - - 2 - 133 2
98 12 1 - 2 - - 1 - 16 - 320 16
M85 16 - - - - - - - 16 - 1066 27 23 16
91 3 - - - - - - - 3 - 2001 33 35 3
98 9 11 3 5 - - - - 28 - 560 42 46 28
D|85 - - - - - - - - - - 0 0
91 - 1 - - - - - - 1 - 66 1
98 - 1 - - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -63%
'91 17% 00% 00% +56%
'98 27% 09% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1066 Dec: 0%
'91 399 17%
'98 900 2%




AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata vaseyana
S|85 18 - - - - - - - 18 - - - 1200 18
91 1 - - - - - - - 1 - - - 66 1
98 42 - - - - - - - 42 - - - 840 42
Y|85 59 2 - - - - - - 59 - 2 - 4066 61
91 3 7 2 2 - - 1 - 13 - 2 - 1000 15
98 42 6 1 3 - - - - 52 - - - 1040 52
M 85 74 27 3 - - - - -1 104 - - - 6933 8 13 104
91 8 62 3 4 4 2 1 1| 115 1 3 - 7933 8 18 119
98| 107 92 42 3 - - 2 -l 246 - - 4920 15 23 246
D|85 1 3 1 - - - - - 5 - - - 333 5
91 10 11 12 3 3 - 1 - 26 - 1 13 2666 40
98 21 18 1 2 1 - 1 - 35 - - 9 880 44
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 240 12
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 19% 02% 01% + 2%
'091 50% 31% 11% -41%
'98 34% 13% 03%
Total Plants/Acre (excluding Dead & Seedlings) '85 11332 Dec: 3%
‘91 11599 23%
'98 6840 13%
Cercocarpus ledifolius
Y|85 1 - - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - 0 0
98 2 - - - - - - - 2 - - - 40 2
M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - 0 - - 0
98 - 2 - - - 1 - - 3 - - - 60| 76 59 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 40% 20% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 0 -
'08 100 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Cercocarpus montanus
S|85 5 - - - - - - - 5 - - 333 5
91 3 - - 2 - - - - 5 - - 333 5
98 1 - - - - - - - 1 - - 20 1
Y|85 3 - - - - - - - 3 - - 200 3
91 3 - - - - - - - 3 - - 200 3
98 4 2 - 1 - - - - 7 - - 140 7
M85 10 8 - - - - - - 18 - - 12001 30 12 18
91 1 6 6 - - - - - 13 - - 866] 31 37 13
98 3 13 9 2 - - - - 27 - - 5401 43 52 27
D|85 1 - - - - - - - 1 - - 66 1
91 - 1 - - - - - - - - - 66 1
98 1 2 - - - - - - 2 - 1 60 3
X|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 36% 00% 00% -23%
'91 41% 35% 06% -35%
'98 46% 24% 03%
Total Plants/Acre (excluding Dead & Seedlings) '85 1466 Dec: 5%
'91 1132 6%
'98 740 8%
Chrysothamnus viscidiflorus stenophyllus
S|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - 20 1
Y|85 3 - - - - - - - 3 - - 200 3
91 2 - - - - - - - 2 - - 133 2
98 4 - - - - - - - 4 - - 80 4
M85 9 - - - - - - - 9 - - 600 8 6 9
91 1 1 - - - - - - 2 - - 133 9 1 2
98 21 3 - 2 - - - - 26 - - 520 10 14 26
D|85 1 - - - - - - - 1 - - 66 1
91 1 - - - - - - - 1 - - 66 1
98 5 1 - - - - - - 6 - - 120 6
X|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -62%
'91 20% 00% 00% +54%
'98 11% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 866 Dec: 8%
'91 332 20%
'98 720 17%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Eriogonum microthecum
S|85 10 - - - - - - 10 - - - 666 10
91 11 - - - - - - 11 - - - 733 11
98 6 - - - - - - 6 - - - 120 6
Y|85 26 - - - - - - 24 - 2 - 1733 26
91 21 - 7 3 - 1 - 33 - - - 2200 33
98 3 - - - - - 3 - - - 60 3
M85 | 119 - - - - - -1 117 - 2 - 7933 6 4 119
91 4 6 1 9 - - 3 - 60 - 3 - 4200 7 7 63
98 42 - 1 2 - - - - 45 - - - 900 7 10 45
D|85 13 - - - - - - 12 - 1 - 866 13
91 9 - 1 - 1 - 7 - 1 3 733 11
98 2 - - - - - - 2 - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 03% -32%
'091 10% .93% 07% -86%
'98 00% 02% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 10532 Dec: 8%
‘91 7133 10%
'98 1000 4%
Opuntia erinacea
S|85 2 - - - - - - 2 - - - 133 2
91 3 - - - - - - 3 - - - 200 3
98 - - - - - - - - - - - 0 0
Y|85 17 - - - - - - 17 - - - 1133 17
91 6 - 2 - - 3 - 10 - 1 - 733 11
98 8 - - - - - - 8 - - - 160 8
M 85 34 - - - - - - 33 - 1 - 2266 5 8 34
91 14 - 3 - - - - 12 - 3 2 1133 4 6 17
98 10 - - - - - - 7 - 3 - 200 4 9 10
D|85 - - - - - - - - - - - 0 0
91 6 - 5 - - - - 7 - 1 3 733 11
98 4 - - - - - - 3 - - 1 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 02% -24%
'091 00% 00% 26% -83%
'98 00% 00% 18%
Total Plants/Acre (excluding Dead & Seedlings) '85 3399 Dec: 0%
‘91 2599 28%
'08 440 18%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 Ht. Cr.
Pinus monophylla
Y|85 4 - - - - - - - - 4 - - 266 4
91 1 - - - - - - - - 1 - - 66 1
98 3 - - - - - - - - 3 - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -75%
'091 00% 00% 00% - 9%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 266 Dec: -
'091 66 -
'98 60 -
Purshiatridentata
Y|85 - - - - - - - - - - - - 0 0
91 1 - - - - - - - - 1 - - 66 1
98 - - - - - - - - - - - 0 0
M 85 - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - 0 - - 0
98 2 - 1 - - - - - - 3 - - 60 11 53 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00% - 9%
'98 00% 33% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 66 -
'98 60 -
Symphoricarpos oreophilus
S|85 2 - - - - - - - - 2 - - 133 2
91 - - - - - - - - - - - - 0 0
98 2 - - 1 - - - - - 3 - - 60 3
Y|85 10 - - - - - - - - 10 - - 666 10
91 5 2 - 1 - - - - - 8 - - 533 8
98 7 - 8 - - 4 - - 19 1 - 400 20
M 85 9 - - - - - - - - 9 - - 600 10 9 9
91 - - - 1 - - 4 - - 5 - - 333 12 22 5
98 34 - - 8 2 - 7 - - 51 - - 1020 12 22 51
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -32%
'091 15% 00% 00% +39%
'98 03% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1266 Dec: -
‘91 866 -
'08 1420 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 Ht. Cr.
Tetradymia canescens
S|85 2 - - - - - - 2 - 133 2
91 1 - - - - - - 1 - 66 1
98 - - - - - - - - 0 0
Y|85 - - - - - - - - - 0 0
91 2 - - - - - - 2 - 133 2
98 - - - - - - - - - 0 0
M 85 5 - - - - - - 5 - 333 10 6 5
91 - - - - - - - - - 0 - - 0
98 3 - - - - 1 - 4 - 80| 12 13 4
D|85 3 - - - - - - 2 - 200 3
91 3 - - 1 - - - 1 - 266 4
98 1 - - - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 13% -25%
'091 00% 00% 50% -75%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 533 Dec: 38%
‘91 399 67%
'98 100 20%
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Trend Study 20-2-98

Study site name: _Lower Indian Peak . Range type: _Chained, Cabled, Seeded P-J.

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (71ft), line 3
(34ft), line 4 (59ft).

LOCATION DESCRIPTION

From the Indian Peaks state cabin travel 0.4 miles west to afork, turn left. Turn left and cross the stream.
Continue 0.1 miles and turn left at the fork. Go 0.30 miles to an exclosure which is about 180 feet off the
right side of theroad. The frequency baseline starts 100 feet south (in line with the fence) of the southwest
corner of the exclosure. The O-foot baseline stake is arebar with browse tag #7076 attached.

N

20-2-98

Map Name: _Buckhorn Spring, Utah Diagrammatic Sketch

Township_29S, Range 18S, Section 24 UTM _4239423.151 N, 253743.292 E
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DISCUSSION

Trend Study No. 20-2 (62C-2)

The Lower Indian Pesk study is located on a chained and seeded section of DWR land. One hundred acres
were treated in 1959 by chaining and drilling with a mixture of grasses, forbs, and browse species. The area
is now dominated by perennial grasses with scattered sagebrush and pinyon-juniper. Theterrain is gently
sloping with a generally eastern aspect. Deer use in this open area appears light. Pellet group countsin 1991
estimate only 2 deer and 3 elk days use/acre. Pellet group data from 1998 estimate 7 deer, 16 elk and 6
trespass cow days use/acre. Rabbit sign was found in half of the pellet group plots and in 25% of the quadrats
indicating arelatively high level of use.

The soil is moderately shallow and rocky with an effective rooting depth (see methods) estimated at 14
inches. Depth is variable however, with shallow rooted black sagebrush over most of the site and the deeper
rooted mountain big sagebrush found in certain areas. Soil texture is a sandy loam with a slightly acid pH
(6.4). Many large rocks are found on the surface. Along with this and erosion pavement, rock coversalarge
proportion of the surface. Buildup of litter is limited to old pinyon-juniper slash. Some erosion does occur,
but it isinsignificant at thistime.

Key browse species include black sagebrush and mountain big sagebrush. There are a'so small numbers of
bitterbrush and green ephedra which provide some additional preferred forage. Mountain sagebrush and
black sagebrush are present in relatively low numbers. Mountain big sagebrush was found in the frequency
belts but not in the density plotsin 1985 and 1991. They were large plants which had been lightly to
moderately browsed. Black sagebrush was estimated at 1,333 plantyacre in 1985 increasing dightly to 1,533
by 1991. Usewaslight to moderate. A much larger sample was used in 1998. Density of black sagebrush
remained similar and mountain big sagebrush numbered 500 plants/acre. Currently, mountain big sagebrush
contributes 35% of the browse cover, while black sagebrush makes up 18% of the browse cover. Together
they contribute 53% of the browse cover. Both displayed light to moderate use, good vigor, and low
decadence.

Bitterbrush was not sampled in 1985 or 1991, but individuals found in the area had been heavily hedged. A
small number were picked up in the larger sample used in 1998. All displayed extremely heavy use. The
most abundant shrub on the site in 1985 was the undesirable increaser species, broom snakeweed with a
density of 3,732 plants/acre. Numbers dropped significantly by 1991 to 1,732 plants/acre. During the 1998
reading, only 180 plants/acre were estimated. Stickyleaf low rabbitbrush was encountered in small numbers
in 1991, which appears to have been misidentified as broom snakeweed in 1985.

Y oung pinyon are scattered throughout the area and may begin to have more of an influence on the
surrounding vegetation. Data from 1991 estimated 60 singleleaf pinyon pine trees/acre, 75% of which are 4
to 8 feet in height. The other 25% were over eight feet in height. There were an estimated 18 Rocky
Mountain juniper trees per acre, 29% were in the 4 to 8 foot class and 58% are over eight feet tall. No
seedling pinyon or juniper were encountered. Point quarter data from 1998 estimate 78 pinyon and 22 juniper
trees/acre. Average basal diameter is 4.2 inches for pinyon and 4.8 inches for juniper. Five percent of the
juniper trees sampled were chained over trees that were still alive. Most pinyon and juniper trees were in the
6 to 8 foot size class. Pinyon and juniper are dominant in the surrounding area, making the rehabilitated areas
very valuable to wintering big game.

Grasses provide most of the ground cover on this site and are evenly dispersed plants. The most abundant
grasses are seeded species; crested whesatgrass, intermediate wheatgrass, and smooth brome which currently
(98) account for 76% of the grass cover. Also common isthe annua cheatgrass which provides 14% of the
grass cover. The areawas heavily utilized by trespassing cattle in the past. They concentrated on the treated
sites, resulting in depressed vigor of the grasses. Some trespass grazing still occurs but at a much lower rate.
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Forbs are still scarce, and those found are not especially valuable species. The nine species encountered in
1998 produced just over %2 of 1% cover. The only common species was desert phlox.

1985 APPARENT TREND ASSESSMENT

The vegetative and soil trends were both effected by the pinyon-juniper rehabilitation work. Soil erosion is
continuing at aslow rate. The lack of litter and vegetative cover on much of the area perpetuates this erosion.
Vegetative trend may be up for awhile on grasses and sagebrush. Christmas tree sales and firewood cutting
should be encouraged to reduce the encroachment of pinyon and juniper and prolong the longevity of the
seeding. Closer regulation of cattle grazing is also important.

1991 TREND ASSESSMENT

The soil trend is dightly down. Erosion from high intensity summer thunder storms was noticeable, but
doesn't appear to be amajor problem. Basal vegetative cover dropped by over 50% and bare ground
increased by 28%. The browsetrend is stable. Density has increased dightly for black sagebrush and there
are reduced numbers of broom snakeweed. Useis heavier on the black sagebrush however, and reproduction
ispoor. Pinyon and juniper trees number approximately 78 trees per acre, most of which are in the 4 to 8 foot
height class. None were classified as seedlings. Follow up treatment on these trees should be considered to
encourage increases in the browse and herbaceous vegetation. The grass trend is stable with similar sum of
nested frequency values between readings. Forbs are not numerous enough to be of importance on this site.

TREND ASSESSMENT

soil - dightly down

browse - stable

herbaceous understory - stable

1998 TREND ASSESSMENT

Trend for soil isstable. There is some dight improvements in protective ground cover values, athough not
enough to warrant an upward trend. Trend for the key browse, mountain big sagebrush and black sagebrush,
appears stable. The dight declinein density for black sagebrush appears to be caused by the larger sample
used in 1998. Utilization is dightly lighter, vigor good, and decadence low at only 5%. Density of the
increaser/invader broom snakeweed continues to decline with only 180 plants/acre currently estimated. Trend
for the herbaceous understory is down dightly due to a decline in the sum of nested frequency of perennia
grasses. Nested frequency of intermediate wheatgrass and smooth brome have declined significantly. Forbs
occur at smilar low frequencies.

TREND ASSESSMENT

soil - stable

browse - stable

herbaceous understory - down dightly
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HERBACEOUS TRENDS --
Herd unit 20, Study no: 2

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 '85 '91 '98 (98

e

G| Agropyron cristatum 256| 241 230 88 91 81| 12.79
G| Agropyron dasystachyum 16 2 1 5 1 1 .00
G| Agropyron intermedium 32| 86| 28 13 32 12 1.25
G| Aristida purpurea A8 37 a 10 15 3 .06
G|Boutdlouagracilis <1 19 ol - 10 1 .00
G| Bromusinermis 25 19 46 10 9 16 1.26
G| Bromus tectorum (@) - -l 184 - - 70 2.86
G| Elymus junceus W87 .18 9 36 9 4 .05
G| Poa bulbosa - 1 23 - - 8 .29
G| Poafendleriana - - 7 - - 3 21
G| Poa secunda - 1 20 - - 7 .25
G| Sitanion hystrix 19 6 11 7 2 5 72
G| Stipa comata - - 3 - - 2 .04
Total for Annual Grasses 0 o 184 0 0 70 2.86
Total for Perennial Grasses 453| 428 386| 169| 169| 143| 16.96
Total for Grasses 453| 428| 570 169| 169 213| 19.83
F|Astragalus cibarius 2 3 - 1 1 - -
F|Cymopterus spp. - - 2 - - 1 .00
F|Draba spp. (a) - - 36 - - 16 A3
F|Erigeron pumilus b3 - 3 5 - 1 .03
F|Giliaspp. () - - 19 - - 10 .05
F|Lappulaoccidentalis (a) - - 1 - - 1 .00
F|Leucelene ericoides 1 15 22 - 7 1 .00
F| Penstemon pal mei - 3 - - 1 - -
F | Phlox austromontana 4 7 10 3 4 6 37
F | Senecio multilobatus - - - - 1 .00
F | Sphaeral cea coccinea 3 - 2 - 2 .01
F|Unknown forb-perennial 2 1 - 2 1 - -
Total for Annual Forbs 0 0 56 0 0 27 0.18
Total for Perennial Forbs 19 29 20 13 14 12 0.42
Total for Forbs 19 29 76 13 14 39 0.60

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)
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BROWSE TRENDS --
Herd unit 20, Study no: 2

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Artemisianova 30 1.95

B| Artemisiatridentata vaseyana 21 3.90

B| Chrysothamnus parryi howardi A5

B| Chrysothamnus viscidiflorus .38

viscidiflorus

B| Echinocereus spp. 1 -
B|Ephedraviridis 2 A5
B|Gutierrezia sarothrae 7 .03

B|Juniperus osteosperma 4 3.90

B|Opuntia spp. 1 -
B|Opuntiawhipplei 1 .00

B|Pinus monophylla 0 .00
B|Purshiatridentata 2 .53

B| Sclerocactus 1 .03

Total for Browse 76 11.03
CANOPY COVER --

Herd unit 20, Study no: 2

Species Percent Cover

(98

Juniperus osteosperma 3
BASIC COVER --
Herd unit 20, Study no: 2

Cover Type Nested Average Cover %

Frequency
‘08 '85 '91 '98
Vegetation 329 8.75| 4.00] 34.35
Rock 210 14.25| 22.00| 13.17
Pavement 252 23.25| 16.25| 10.75
Litter 387 36.00] 32.50| 37.12
Cryptogams 65 0 251 1.24
Bare Ground 275 17.75| 25.00] 21.53
SOIL ANALYSISDATA --
Herd Unit 20, Study # 02, Study Name: L ower Indian Peak
Effective Temp °F pH | %sand %silt %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
13.9 42.0 6.4 64.0 17.4 18.6 21 12.7 99.2 6
(15.7)
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Stoniness Index

Lower Indian Peak, Study # 20 - 02
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PELLET GROUP FREQUENCY --
Herd unit 20, Study no: 2
Type Quadrat
Frequency
‘08
Rabbit 25
Elk
Deer

BROWSE CHARACTERISTICS --
Herd unit 20, Study no: 2

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisianova
S|85 2 - - - - - - - - 2 - - - 133 2
91 - - - - - - - - - - - - - 0 0
98 11 - - - - - - - - 11 - - - 220 11
Y|85 9 - - - - - - - - 9 - - - 600 9
91 2 3 1 - 1 - 2 - - 9 - - - 600 9
98 14 - - - - - - - - 14 - - - 280 14
M 85 8 3 - - - - - - - 11 - - - 733 11 13 11
91 5 6 2 1 - - - - - 14 - - - 933 9 16 14
98 35 13 1 - - - - - 49 - - - 980 9 22 49
D|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 3 - - - - - - - - 3 - - - 60 3
X]85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 15% 00% 00% +13%
'091 43% 13% 00% -14%
'98 20% 02% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1333 Dec: 0%
‘91 1533 0%
'08 1320 5%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 Ht. Cr.
Artemisiatridentata vaseyana
S|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 2 - - - - - - 2 - 40 2
Y|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 1 - - - - - - 1 - 20 1
M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 13 4 1 - - - - 18 - 360 21 34 8
D|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 5 - - 1 - - - 5 - 120 6
X]8